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Title: 

DEVICE AND METHOD FOR CLEANING BY INJECTION OF DRY ICE SNOW 



Abstract: 

PROBLEM TO BE SOLVED: To provide a device and method for cleaning by injection of 
dry ice snow capable of proper and efficient cleaning by preventing generation of 
damage according to dewing in a cleaned object surface and generation of static 
electricity. SOLUTION: This device for cleaning by injection of dry ice snow, comprising a 

dry ice snow generation supply system 8 generating dry ice snow Ts by adiabatic 
expansion of liquefied carbon dioxide from a liquefied carbon dioxide vessel 1 to lead to 
an injection cleaning nozzle 23 and a gas supply system 18 for injection leading to the 
above injection cleaning nozzle 23 from an injecting gas source vessel 11, is provided 
with an opening/closing means 3 for intermittently supplying liquefied carbon dioxide to 
the above dry ice snow generation supply system 8. This cleaning method cleans a 
cleaned object by intermittent!y;Sup.?:»J^ing dry ice snow Ts to the injection cleaning 
nozzle 23, heating gas G for injection''io increase a temperature by a heating control 
means 19 to be further ionized by an ionizing means 16 to be continuously supplied to 
the injection cleaning nozzle 23, and injecting dry Ice snow Ts in a static eliminated 

condition from the injection cleaning nozzle 23. 
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(54) mm(04im H7^7<xxy-*tt«fc»igflii:ft8^:«rj* 



xxy-mmmnv. K^>fr-^x;^/-Ts*iii 
xmzmstimy xiv 2 3 ^zm i . xmm:ffx g ^ 
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T h' ^ r >r XX y-$r^-t I) F 7 >f r >f XX y -I® 
(tT=3:«»c: t ^mLt-tt H T-f xxy-iaitzjfe?t 

t mmt^^mm i lESitfo K7>f xx/-isit 
mm 1 xim^mtm<^ H7-^ T>f xxy-isi*i^c 

^m.t-t^ mm 1 Jb-mim 3 v i ^tcie 
©CO K 7 r>f XX 

mi^m,t h' 7 ^ r ^ XX /-^^t^^cov ^r^i 
ii^i}<msmi)K mi^mn^mnm^z^i^mm^^ 

mm:^y^m^m,<mmt< vy^^r^ xx y-^g^^ 
mmmmi<zistiZAmmx'ti:h}ik{>t.z. mim 
myX}vti<^<r>9t^^9m^m^\>zm^Lx^j:h t 

mmi I mma^yxMzmm-^rMmu. 
ititffl^x^*^^s^c7)aew^5 K^-f r-r xxy-±^^ 
t^m'wmm^z^tjzMwmv^j:6tth(>z. mmM 

imms ] mmmyX}vtii}L-r-H^mfm)i^(r> 
miix-^jih^ibmrnt-rhmmiTimmK^ 
s. 



immio] mtmn>zYy^r^xxy-t:m 

I 113 h'9>fT^xxy -:^^l&^^(c^ 

tt^mmi oxiin^i iia«<^h-7>f r-fxx 

[gS^jgi 3] mm/fx^-^ ^y'itt^zt^im 
tt^m^mi ojb^mmi 2<ot^'m*»i«(cie« 

CO H 7 r ^ XX y -ititst?^:^^. 

<ryjf'^j:< t h iiimzmm^mz^Lxm^^zi^^L 
X. mMimi^yXfvtmtm9t<ommt:B&i^i>zm 

LT r-f xxy-^-iSit L-c^;^i-s ^ t 

tt^mmi oTjm.mmi 3cr>\^^-nxi)nmzim 

(0 h' r >f xxy-itlfiJlc?^*-^. 

[if^^i 5 3 x^ 'yi^y^^zxmi^tmix^ 

mmi^m^^^:iti:mLtmmior}mmimi 

4 cov^-m** 1 ^ffii®<o K r ^ xxy-isit«t?l^^ 
a. 

[000 13 

II|B«coM-r2»J5^rr^K] H^^fr-fxxy 
[0002 3 

[^(rf\m\ ^coh'7-<r'<xxy-Srfflv^r#a 

8^?^^?ft?^-f-«.^Si: LTli. ^^¥3-7 984 

^'jkm\.zm^^^ixx^^hm^ui?hi>, ^(omm. 

(OT ''H^-^r^Xxy-j fcftrri.. ) 

ccoK7>fr-fxxy-S:i^[a?f®«^wr. 
K ^ >f r XX y - 1 J: -7 T «ajJtW*«?^Si$^i. 

0. wmii<mmkin*%t:Ltim^^ixx\'^h, 

[0003 3 Htc. i<9-fr>fxxy-«rfflv^rii^<o 

X^r-;H8i^J^Jf -f 4 H 9>f r>f Xr^X hfflCOieSt 
:iirytOV^T<?3#Sfe{>*, WitfllBB¥5-4 9 2 5 8^ 
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[0004] ::iOJ:ak:> h'7^r^xxyHi*<j-8 

wmm\tpm^z^yYu^}v^^hnm^'mxh 
o/c. ^z.x. miwmx'\tnhtMnwiwmmL 

c 0 0 0 5 3 X. fneii^¥ 5-4925 ^^^kmz^ 

m,\:.^i^:^^'m^ixhim>LmWz^^ivX\^ 

hmMivx\t. miiiy\iZ2^(jmwm'^tix\^h 
m},zti:->x\^hfz^. m^m^h^Lxmim^^ 
mx^nmi^mthtzM^m^z^ma^h-ifz, 

J-\tm:.20, OOOVtC^m^|,^i;;^)«^|>. 

[0 0 0 6] X, T^X^'x^^^tc. fi^ffl^MiO 

%m\. ^m^imtsiZ) •kwm-htz}h\z. 
\t. ^^-j'^vnz);.^ws^^^m'ms^fz\k. i^u- 

'>X\^ti. L*»L=5r3(j*^. ±iE^i. ^^U--^^^ 

ffysmi>zi^iz^^mimttx\'^ti. x. iHti- 
2I5I. imm<^jm(ci>x&i;/i. i0(^«fe;^ri-2 



^^m}mmmi,zm\^t^^dfs\mi}^h^fz, miifZ.^^ 

rtiizLXt. ±MiLfzm^^imizii\\XU. 

(r>^^'^mi}i^thmcomi)mttix\^ti. ■ 

[0007] 

^^i,z%immtt. i)^'omm^mi>zit:nm 
vy^r^ xxy-mmtf^mmM.mz'^(o 

[ 0 0 0 8 ] t T . mttm^mm^imrrizm 
mmzm-th^Ti,. mmm±.i.zmTh:ibm 
< mt^ z. t -^"^mzth i: 1 1 tc. wmm&^z'm 
^WfzYy^r>^x7.y-t^^mixx. mtmit^ 
mth^m^m^^z^t. ^tti^»n^^w€th 
zbifix^x. ^^i}'^j:h^izm^xi,m.mt^m 
^Libh;it^j:<. mm^zmtizt^-^mtt. -e 
(r>±mm^yx}i^ff^mm^i:^i>zmm^j:m.t,zm 

mmtmnijmtimttuz. mzim^c^ymmz 

X. ^Ms^mcof^±^-t. ^Lx^y-^i^yytmrnt 
hztx. ^^iz^^mm^mm-^^itt^x^. 
mim^:mizLfzmmm^'t^Yy>ir'<:^xy 
-fmmmmM.mz ^(Dmnm^mt ^ t s:* 

[00091 

^t^fzish^xr(^m^m^j:Uzi:y<7)xhi, mm^ 

\iy-(7-(xxy-^mStt^tzib<r>immi^yX/]^^ 

mi\:Mm:^x^m.i-hfzibmwm:^xm. mm 
imm:^x m^t-^mmMm j X]vt x<r> vy^r 
^xxy-^mmt. mm^xm. mmm:ff 
xm^^mmmm^ y X)vt x<7ymmx^mm 
*»^m$)fi. WAmW]xm^mt^^xYy^r 
Axxy-^^^h YyATAxxy-miPm^m. 
tci>v^T. "^y^rA xxy-^^mmL\i:mc^ 

iix^^%'mthfz^(rwm'mwiixti:i> ^ t ^ 

LTOl,. m^-^l^z^hhmiWy^TAX 

xy^-mi^^^mt. i^%-^\<nYyArAxx 
y-mi^mmx. "mmxw^sm^x^m^h 

r^xxy-mim^\t. iLtmm\x\mim 
zwrnYyATAxxy^-xmrn^wx. nsma 

w^AT^xxy^-mm^mt. mmcs^Wi 

^:^3 ov^-mAn JStcE^iO h' 7-^ r >f 
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y^immjmmt^YyA ta xxy-^m^'^i 
jvm(7y9tm^m o jmi>zm^ bx^j:hct t:nmt 

-mmpmmx'<7)vmm j xMzwm- hzMw§ 

wsk^w^'knwz^^zMw.^xt£:h>L):.\>\,z. mt 
mm J X}Vii^mu'^iK \.x^\zmf—f'^-^ 

liz^hhw^wyAr^xxj-m^'m'^mt. ± 

mxfmn^(r>'yts:< t h i -ocoirmizmm^^iz^ 
^tixm-^i,z^m^tix^j:^:it^'mtLx\^h. m 

f^iO::i'^^< 1 1 1 -:>m\^iz^m^^(>z-mctix\^^ 

m^mmmmkmmLx\^^zt^m!ii: uxi^ 
I. 

[00 10] m^J^l 0(>z^himn(7)YyArA XX 

y-miiimimit. mimmf^zYyA TA xxy-i 

v^^m^iX^n-t^imvh'oX. YyATAxxy- 

i:mxmi>zmi^v. mm:^x^mmiz^m^:it 
^mitLxyi-^t, ms^i i(,z^i>t^mcoYyAT 
Axxy-mmcmma. m^miotm<7)YyAr 
Axxy-mmmirmx. YyATAxxz-^m 
i^^m\>zm,i>mm:^x^A^y'{t't6zt ^i^mb t 
x^^i, m^mi 2f,z^h^wmYyA7Axxy- 
mMmw:mii. m^m i o xan^m 1 1 tmco y y 
ArAxxy-mmmifmx\ mmm:^x^m.mm 
t^zt^msit LTv^-s. m^mi 3f,zmhh^m<^ 
YyATAxxy-mmi^ifmit. msmi ojbmm 
smi 2^ov^-m**lJI^cie$2^oH7^r>fxxy-l® 
mtmmx. mm^x^A^y'{t'rt;ibmmt 
LTv^i>. m^i4(,zmhh^m<^Y^ArAxxy 
-mistmrnt. m^mi om.i 3^cov^-m**i 



i¥yxfii:±.Ti^\^Rr/mm(0'MKi:< 1 1 1 mi>zm 
mumz^^Lxm^^zwi^ix . mm/xii^iim 
mmit<7)mmmi^-izmLx y^ataxx/- 
^mLxm'rizti:mitLx\^h, m-$mi5 
mhi>wn<^YyA TA xxy-fmm:fjmt. m 
sm 1 ojb^ 1 4 igcoi ^rii** 1 mi>zmn(r> Yy^r^ 
xxy-mm^ismx. fy y i^ynzx hmtm 
mLxm-^'^^:Lt^mitLx\^h, 

[00 11] 

[mn(^%WMm\ ^%m(r>%tik<mmiw\zx^ 
mmt. mut-^w^wyATAxxj-m^n 

wyArAxxy-mmn^mz^^h. %mz 

3 YyATAxxy -mmti^mmiziim^j: 
mmmm^yxfi'(mmmmm. m4imt< 
:^mco YyATA xxy-m^m^Wiztsm:r— 

m 5 Y^ArAxxy -mMWc^mnc7)mi 
myx)),^m^i^zmmn^i^um tibfzm<omm 
mmxhi>. 

[0012] ^^m<D YyATA xxy-mimn^u 
it. miiz9fk-m<. mimm:^xTi,^mi'm^t 

jm^tltit*Jy^X(0tm^^^^f^5^BXYyA7 

Axxy-m^eizxo. ^<r>^mzmimyx}u 
2 3 m.^ tifzmmwm i t^Jiig \.x\^hYyA7A 
XX y -^m^i^^m. 8 tm^ ^ixx\^h, 
[0013] x-i}. 'm:^xm<^m^mxim^ i 
imi 2tcj:omm#i 3m^mmm^iAi.z^^ 
i5\,zx^A ^y^tm 1 6 ^mtmm 
arxm"^ 1 7 J: 0 . ^mzmfmr^yx)V2 3 
uzm^mM'^izm^ $ iir v ^ i. mmmtfx i 

mi sizitmim:^xG^mmK(:^t>zu^thtzi^i\\i 

[00 14]^iD. mUYyATA xxy-'^^m^^ 

maiz^m^nmm^mstm^mcomi&t, « 
Mm^xmmi si,z^m^fii>A^yit^m 

1 mco^mmmtmmm otcm^ujt 
mii.z-'^LxsmLxwLnvxn<t. a^fOTstc* 
fz -^xm^^^ni < It -3 i t tf^T^ xmnTh s . 
^Lx. mm2ox*)mmti>Y'^ArA xxy-^ 

mitfxmtk^i 8(omm:^xmk^i i tco-en^ 
:Lix^mi^^^'ttnm\zthzt\izx->x. 
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[001 5) X. mm0yx/u2 3t:mttimimm 

mi^mmmmm. \f^^2 1 tmm2immiz 
!m^^^xm^tit:9\^2 2mm'^zMmx^^^'y 
x^^h. ^ix^(D96^{zitmaitimMm^yxjv2 
3mmzi^^Lxm^fix\.^^, -:^fi!is§tifriBi*i 
^2ibmm'i>xom^tih\'y^r^xxy-m 
An24i:. mum22b'^ti>xrm^rim 
m^mA^2 5t)mm^flt:m^M1^^2 et^mi- 

•yh27t,zX':,X%mz'0^^tLX\^^h. ^LTfrifiK 

7 b 2 sT-^^&tciii^^fL. xmimmm:^xmxn 2 
5 i,ziimmMm:^:^m^i^ 1 8cr>mm:^mm^ 

17timi''yh2 9Xmizm^^tlX\^t. ^LX. 

:iti^ X Ki^j:mmm7 izmL^timmt^c^^f 
fU23iiimi.zmrixT>uxmTm&t%:ikj^k 

[00 16] ^LXmMm^>'X)]^2 3tlX\i. m2 

u-hm<:ommt^yxfi'<7)^Hz. m3i.z^com^(7)m 
mmmm^thm. / X)]^izmT-^-<-n 

minyx/i23Am\^^iztiiiX't^ti. mzm4 
(>z^mmimmmmxm^stm< . mn^/3<7) 
m^2 3c ^itix^mzmxy'-^^-mz^mn 
maxmmtma23h^^-th'r-^^-mmmm 
mir^/x/i23Bm^m^^hzt-^n't^t, 
[00 17] ^iij. mmmttxii. mm^t^^ 

i.zi^txm,im^t%m^^mi^^xhx\>\ 

mm. 0 5 i: UTIi^ u 7 >f A ^ w Ltzm.X t J: 

i>zmtx. mi\:mst:^':^m.i:mmbxmmmcDm'^ 
mt^yx}V2 3<7)^^xmmm.^^x{,Yy^ r-r 

mm^m9bl.X\-i. ^W-mz\tt.-^-l9 ai: 
-kVlf- 1 9 b i: ^con >- h 1 9 c*>4>fi|^$ 

fit, igtc. -iityit^metLx^t. ^mM:^-t 

[0018] WA^mMxT^O)^^ 1 1 UT«i. ^JE 

iYjfxmmm-^ ^^m) 'm\.zmtxwLim 



^h, X. \mmxmGbLx\i. ^m^xcrymz. 
mkffx. r}\^^yffx^mk^$m^m\^hzti3K' 

<. x^coi^ii&imxiimLxmti^ixi>B:^\ 

s^mm-mi^m^fixA^^^mLxmimmt 
tzbb^^h(r>x\ n}^m\'^^^imm^mx\m 
i^n (Wts^) m^'^x^j^ii&r^tibxmcth 
mmi, ^mm±mLt:^wm^^(>zm^^ix 
ht<^T^j:<. ±uifz:^^m(D^^^mtmoi>z 
fc^^T. m'mtRixm'tt;ibi)K'^i, 
[00 19] iiUicojn#*%HScoK7-f r^xxy-ig 

i.zxmmi't, jfeT. mm.m^xm^ini>zm^i^ 

xmxmi,z^4^iYLxm^mifzm^-ti. mm 
m¥m3^^mm^b^j:hb. m^m(^^oy <xx 
m\:Mm:^xTi^\i^mn^fiib.bti>z^ n^{zm 
{i«;o.iMPa) izmmm^-^tixi^y^r-^x 
xy-Tstfi^^fi. ^^nfzU\^y^T-^xxy 
-'T^it]^y>(r^xxy-^i^^6^ux. tStfflS 

W7 izmftim^jmM 26Wy^r-(xxy -m?s 
□ 24c««^$fL. ^tx. m^m^yxfV2 3t^hm 
ittt, z<7y)^y4T.^xxy-T^ii. mmm^B: 
3<7)mmmmz}$itxmsrj:mm^ t -^xmxmzm 

[0020] -Ij. mm:^xG b Lxmiimm:^x 
iimMm:^xmn^i nci^i sMPax^m^tix^^ 
I., ^txmm^i 3^m^^xmm:^xG^^i 2^ 
m&mms 1 4 i,zm^th , UB:hm^^^ 1 4 r 1 

^k^gi 6(cM0, -?-LT^^:tv^[:^si 6xm\m 
^xiiimizmtxM'K^ ^yit^tixmmxm 

l=17$:iior. iSlt;St5f^/X;U2 3*^iS$nTV^I, 

mmm/^ 7 m>Mm^2 e (Dmm:^xmxn 2 5 
izm^tit, ^LX. zzi,z^n^tLmm:^xG 

a. ^^^'i§l5Xlia^mmmi 9tcJ;»9Sia'-7 0X: 

co^izmmim^tixm^tit. ^i3^co?ajga^ 
YyAr^xxj -Ts <7)psit^^{cji5 1 r 3S1: 
^m^xmrn-h. ^^hmi:m^wm>^^\z\t)^ 

t\ X, m^mti(rim.'^^^m\:.x . 
m^m>ttiibiz. nm^ii^Mmitxfmtht 

[0021 3 ziox 6 izbxmmm7 ^zm^tifc 

i-«.*n<. ieStffl;ir;^G3!>si«atfflBBl'7ion^2 2S:ii 
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tmMmxGt^mmzfm^ti^. -etr. zti^ 
wm^mzmxm-tLih^ztf^zx'o . mnm 

1 0 0 2 2 ] ^^mt. ±ie t^simt^-ts iiOT 

hhtK ^^zi^^m<7y±mdtmsmm: . 

mmz Lxwmmi> a: tc: j: o j; o -mmitim' 

mm^^3(^mmmzx^r^!m\,z^\>\ -ifc 
(^tmmm^xGiiwmizmi-h, z<7)j:oi>z-rt 

)'y^r-^xxy-Tsitmminzm^mzm 
^m\.^tiisb. :iixtfim-^ti^j:\'^mzmm9itm 
m:^xGxii\^^ii. -eoems^gfe^^ji^jfitcia^ffi 

[0023] <i^^, mmm:^xmnn 1 1 ^-hm. 
^tif:imm:^xGi:im^m^m 9r#iau. m 
myx}i^23i,zm^Lx^mi. -i^v^-irAx 
xy-T^i,mm^mt'mif^j:^t. mwmyx)\^ 

23^^LrStgfe?^tCH^'fr-fXxy-Ts*^ wl 

mm\zmm lx umimtt ^ t h . 

100 24] cico^H^-fr^fxxy-Tscoffi^?^ 

\,z^^mmm<r>m.\t^^^^zwfLx^tif. Lt-^L 
wm^mt^m-mt-^jihbYy^r^xxy-T^ 

{Mi&$n^<^o. imLfzm^mifxG<7)?^i}^w^ 
m^zim-^n. mmn^<r>}^^^ni^^zT&\^w^\,zut 

:ibifX%h. z<r)Xo^zmMm:^'xG^'}mfh::t 

tcj: 0 . wm^Wi 3 mmmmt^\>z^h z t tn^ 

tLxmkdSM}^) :^'x^mt^ztizxo. mt 
mit:\'y-(^j:^mi>zmt6:iti)K'^h0x\ mt 
mn^i^z^m^^^^ Li6 !> ^ t m±ti> zti^v^ 

[ 0 0 2 5 ] X. mti^m^^i¥^ yr<7)Xd icf?m 

%izx^mm^^^t^'^tmm^m^izii. mm^ 
x^i^mi s(,zmfti^^yit^m e^mitiz 
ti,zx^. m^\:m^^'x^^^m5T(7)mmmcoM 
"^t co^mx± t ^^n^m^-t^ c: t ij^T^hcox\ 
^m<>zX':>x±thmmm'^mmit'tmmm<^j: 
0. mzm^j:mm^t^j:h. ^sr^i, mm:^xG 

t]'y^r>ix:x.y--Tsi>i.. mMi^j^X'^^^ii6<7) 

^xxy-Tshvm(>zfm^Libi>;itifiv^i^. ^ 
tin, ;iM:tyit^m eti. mmm^tfxmihmi 
8b \^=^^T^ xxy-^im^8t<mnimiz 
W(Mtxi>^\.^tfi, mtizmi>'£mt^j:<. -i^m 



me^}Lmmx'imm:^xmm^i 8i,z^in: 

i)K )^y^ XX/-^mt^m8IC^fS,LXh$^ 

[0026] X. ^^yit^m etix^mm^i 
dtyx\ mtim^^i^^iuixryx-^^m.^ 

Yy^T-(Xxy-^^t^^8iz;i<D^mi: 

^mttt. mBiz}iy^r-^ xxy-T^mm. m 
m^si,z^m^i>z. mm:^xm^mi8i.zn 

e<7)Umizht:->Xi;i. ^<7)m^j:h^lT^ltZX'oX. -e 

ti'^ixmi-^wm^^^ixmmM:ttmm 
mniixw ^i5> ^(^m^^yit^m etix 

X. im^com^mmti^^^yit^^iizx'om, 

[ 0 0 2 7 ] 5Sr*3. XTti^y hm(,zmi^<^imcom^ 

^m,^ti>^iZ\i. iSlt?5t?^yX;U2 3?:S^^:^[6l 

i,zm:j^\^^it^Libni>:iti}^xt.^mmmmx'h 
h}'y^r^xxy-mk^etmm:^xmmi7 

^m^ify X)i^23izm^-tL^l. B&|nI$ftOI^W2 

ibm2<^2mf^x^^^^mmwf^7^. a^tmc 
•^xj^m^mz-ttnf 

[0 0 28] X. mmm}tmm^yxf\^2 3co^m 
^-mz^-:>tiib. mm,i^yxji23i:±Ti}\^m 
immu^s :t^f^) izmmBrnz^ixm 
muzm^^msifZ^st, ^^3 0{i. m5)>z^tz't 
<. mmEM30b'cm^ntzmmoaxo^j:^ 
i>(7>^ry:/j)^m^^j:^com. '^^uzm^xo^^-o 
x\^i>, mm 0 a±itzii. :^isi^izmt/^xy^ k 

\y-Jl3 1 a, XimmmzmV^i^Xy^ K^-/U3 

i}^timwi'r^tii, m5izm^xii:tE?^i^(oxy^ 

YV-IV3 1 siti^WL^ixxyi^h. 

[00 2 9] ^LXnm^Xy^ KW-;U31i0a^ 
<^1^P^^Xy4 YV-)V3 1 a.\iZ\t. ±.yiiHz%U 

h}Lf1i^xy>{ KU'-;P3 2^. ms:i^1iMx^A 
Kl/— ;P3 1 SL^^zm-^xwrnttx^mi^ixx^i^h, 

%\,zmLT1i]!^Xy^ YV-~iV3 2tCtigi&fli^a9^3 
3^i^LXmtW5^X^4 KU-;P3 \<no^<nWk 
-nnx'yA HU-yl^3 1 b*<ffi»$*iTt^S. *Lri«r 
iaSia^^«m3 3<0±T*l6lX9>f HU-/W±-etf5li 

Miromt^'^mss^^^^tix^i'^m^x^^ yv 

-;U3 1 b3&J±T:^|plX9>f Y\y-fV3 2^f^-yX±.y 

\izmith, xmmt^x^^ h^-;p3 i bsrijies 
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[00 30] fLT. *>*^i)flfrfii:^ffiix7-< Hi--;U3 

;U3 1 afc|trf|^:6-[fiiX7>f KI^-;P3 1 b^ESfflSSr 

3 0 b<r>^mz^^:x.^'-<Dmm^^±mmmm^ 

3 0 b Sriftiir 5 i: 0 ^fcl^t 0 

(00 3 1) X. S5(c*5v^T(i. mtmnTh^m^ 
XJU2 svh-oxhummi^yxji^^i^i i^i,ztt 

[0 0 3 2] JS:i3, ;gtmc|^L. mt^ix^fi(r>?^y ^ 

t;^^^^^tc^c;l:. m^^mi^mih:itx:m:^mz 
t^fzMitimtLx. \^^^T-(xxy-^^t^m 
mm^ yxji 2 3 m^LxMt. ztazmtr^m 

^j:h^^(7)mfi>zhfz':>xit. 'mizmtx^m<^- 

[0033] 

immm] immmiimmmibtx.miizmyr^b 
fzf3^xmwm^tLxm^\.t:i. ^lx. 

[0034J { mi^tti^^'^^T^xxj^-vmm 



' mm^^xytmBt : M Pa 

•mm:^xmjm 1 s 

• mm^xmm^i 1 : MK^XTt^yK 

• mmxG : 5-CiOS«;5fX, ?lsmE^*^ 
1 5MPa 

• 1 4 : iST'^l&ffi^fj ?: 0 . 7 M PaiO-^ 

&bi>z^ixmmmzmm.wyx)U2 3icm 

• ^ ^ Wk^a 1 6 : TyX^m^ {^m'^:ty 

i^xfj^^m) 

• tmm^^ 1 9 : m-m^-WL-^ (p id) mm 

• mmm -.xhu- hmyxii^x. mMm/fxam 
Yy^r-(xx/-Tscomwmif^ 

[0035] (mi)miittx. 

xmm^iti. mibtz->xi± 

• mm<riim^: 1 5-2 oroiajg-cif o/^, 

• mm^x<DiSi^^ 6 ox:<r>-^(,zmmi^&^m 1 9 

■ mm. i^nm. %Rh ) ^rHRtciestav^ 

$\iO^V^^#, 7 0'-7 3%RHiU^. 

^'rYy^T>( xxy-m.mm^s^zmm 

m^^3cr>mm^t:m^z LXVy^ r >f XX y-Ts 
iSlt^l>«lt^^O. 2 5#. ^fiBt#S:^tcLT«Slt 
^i¥±tl i¥±mm 2 . 0 mzB^ L , H y 

^T^XX/^T^^m^-tLibX. l.Okg/minOfS 

^i:^B^>y;^ ^ ^ L . ~ifmm:^xmm 1 s 

J: Oi®Stffl;y^Gi: IX 6 0°C<7)MS;<?';^$rillt^?^y 
mm(om.ii^j:< . ^0-x^m^tt:itti^T^hZ 

t^:muuz, ^tx::coms^^m^m\t uz, 
[0036] ijctc. yiniMfmm2tLx. mm^m 
3<Dnm^<7)^mmmmtm~(^mm^mm. 
0m^mi:o.25^. mms^<7)w±^^2.o^t 
Lx. mumtmitm:^xT,a)mM.mrcr>n 

K^miibxmnmi. mti¥^X'hh:^'yXWit 

umi : mmmi 2%Rh. watjm^xTicom^m 

1^2 : MS^TS^Rh. mimWt:ffXTj,<mi^A 
0.2t£g/iiini: L^t, 

[0037] X. im3&lJ^4i:tT. Mmmt 

mitmi!fx<omkAi:mmbmt(ommi&7 o 
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vy>(T^xxy-r^ ^i^mi^zm bxm 

izm^^h . 

[00383 





I9S 

MU 
(96Rh) 




(•C) 


m 


mm 

(kg/mi n) 


(sec) 


<9±BtM 
(sec) 


mm 


7 0 


1. 0 


0. 2 5 


2. 0 


60 


m 


1 


72 


0. 5 


0. 2 5 


2. 0 


60 


m 


2 


7 3 


0. 2 


0. 2 5 


2. 0 


60 


m 


3 


7 0 


1. 0 


0. 2 5 


1. 5 


60 


m 


4 


70 


1. 0 


0. 2 5 


1. 0 


60 


m 


5 


50 


1. 0 


31^ 




60 


m 



l0 0 3 9\mX'mhii^^j:Xo^z. W^\tmA2t 

tx. mm]^fh^<Lfz^^. wmw^^n< Lx 

imthzt\imA. mm^bnmzm^j:^xi3t 

mm^m^mmmtmm^^m.izi. mttm^^m^ 

^x^mLx^^m^fifz^k. mmmti^^mtm^'^j: 
\^m.\.zmmm^%<-tht:ih. wm^mxhh% 
m^mm.\.zLxmm±th^±.n^^ i . s 

(im3) .1.0 iW^A) t^<Ltzi^. iSvm. 

izno^tm-^tz, 

[0040] mz. ^f45O^<m;^^5:50%R„ 

t < Ttf T Libfz^i,z uz i^m uliv 
If 0 1 . mfmi^mki>z^^f}<m.ti z b ti^m^ 

[0041] i^xkco^ 1 t:*$v^T*±, mmm^m 



i}mmx'^tz. :^mn<r>-m^^uz 

^^^'fifzm^^i:^'^ zk,i}^x^h:itum^izm 
[0042] {^2)mzmi2tLx.imMmm 
\,zmh^Vimi^:^m^im\ stcistt^w^f ^^^b^s 

fz, n^. YvArAT^y^j-'^^^mkth^^^n, 

ttltffl^^iaj^U6 0*Ci:U^. ^fc-<:t>'-ib#Sl 6 
\tim<nMtV i^XxAtt (Ion System Inc. ) WyT 

[0 04 3]5fe-r. Yy^rA7.XJ-^mi^^^ 

\,z^~^hn%^^^kwmhfz»>. nsmiS7>^^ 
^■m.\^msm^^\z. y^atat^xj-^ 
mkm,^\z. ±ieiigii«o3e«ssepffcR»<?)«.is<ofR 

tf^m^mi a^mt&m^tibx. mm:^xG^ 
6 ox:tc#au, m 0-2 2 5 L/iinfcTSSUo. c: 

6aOVT«>->3t. 
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[0 0 44] ^zx\ msiim^^mif^mmi8izmmi 

Slffl;yx$:6 0*C{C#iaL. **j7 0~2 2 5L/inintCT 

mi. B&ovi::5r-:»TV^7t:, r^X^JS:^ 
>f r x;^ y -Ts * WT v ^^w^?^^b& o v i: -ri, c 

100 45] ±Bm^mi<7)mkiRr/mi2(,zm^x 

[004 6] immm2]<xi>zm^m2ttx.m5iz 
m^^ it:msm^yx/\^ 2 3 s 0 tcgEis-ii: L^^y^ 
)'y^r^xxy-vmmi&mmi¥Lx. ;iti^m 
^^^xmmmmmmmco^m^mkt^mt txmm^ 

[0047] { mfiFbtziiy^r-c^xy'-mmm 
mm<omwt ) 

•mm:^xm^m, 1 s 

1 5MPa 

■ mim^ 1 4 : asrsmpy;^ft*&JE:^ Sr o . i - 
o.9MPac7)-^E:^5t-^tr. mm:^x^r-mmt 

' ^i^yit^m 6 : r^x^sfem:^ (mei sei 

[ 0 0 4 8 ] ±ia Ltimm 2 xw^LtMU^m 

fmi{tmmmmi7>±mi:mmmbLx. 
(omxi9mmLi:n->t:, 



• i®ltffl;y;?>iOiaJS$: 2 0-6 0X:cO-^tc:JiL»jffil^ 

ai9r0iffiiLT«i*^uc. 

^<r>^\^^^. 4 0-7 0%RHi:Uc, 
10049] ±t^^cr>htX\ m^m^40%R^t 

I. 9tr. fyyi^y/^zx^^mizmLtimmnm 
}^^^r-( xxy-^mtk^msiznifmm 

^g3co#i!)^;i<-yU#at/«®Mffi;ifx^*&^l 8^z 
iJftl)^m#l S^r-e^i-fiTJ^tCtT. 0. Ikg/niiniT) 

?8t^l:^St;{fx^^*&L. -:tr«afltffixrxe^*&^i8i: 

nmm:^xG}i lx 2 o'ccomm:^'ximmm^yx 

}U23iizmi^, -^ix. ]^y^r^XXy-TsiiX 

x/^m^xi:imm^zmL. ±tmm<oi^mimzh 
item, m^mimxM:nTh'ofz. ^lx. ^mt^u 
[0050] iv±<^m. ll^S0»l2^3^5v^r^. 

a. '^mttiit. m^mtzx>oyy-ji^y:/^i'iii 
<Dm^t^\'^'nx(^i3mx%]^K\ B\^m^. m^^m 
mm<om^(ot:ib. mtm^^xmi^izmi^^ 

fi^o J; ^ 6 M PaOff :^ ttb^Xoiz-t^t 

thi>z. m<\:^:^xr,^m'^^Bxmi^L. mm^ 
m imm^x-hsi) ^mmmti^Lxmxmiz^ 
4t:iYLxmm5i,zm^t^. mm^mst^m^ 
Mt^j:&t. m^^^m5moy^xxi^im^/fx 
Tjimmmtitbbi^izmmi^^i^ im. 

iMPa) {zm^.mi^^tiX}'y^r-^ xxy-T,t)<^ 
^^ti. ±^^tirzWi}'y^r^xx/-T,im'^^ 

mmmi^yx;]^2 3i)-hm\ii-t^. me,mnmcom 

mizX-oXli. -2 or. 2MPi<7)mi\:Mm:^'XTiR 

x/%m^m^i:m\^^xi:>B:\\ xy yi^y^m 
Mm(>zmM^ti^h<^xm< . mtfmxhh^ 
mim-:>m^^mcoxyi^x$>tiim<.mMVi 
ixmmi'inix^'K 

[005 1 ] [mmm3-\mmm3tix. mtm 
mti^yxfucommiz x hmi^ti<^ym:^z-:>K \xm& t 
tz, mmifzmm^i^yxiui. Qxhu-hmyxfi 
m2(^mmii^yxj^2 3^m) . o^myx)u 
(m3<ommtf^yxtv2 3Amm) > o-T^-^^-^as 
m^yxfu m4<omMm^yxfV2 3 smm) <o3S 
^ix. ±m'myxt}^<7>ii:mmiK(m 

oxhu-hmyxji' 

^fJl^JS: 4 mm, lW<?)j1^ : 3. 2mm, WWO 
rtS : 1 . 2mm 
[0052] ®5fettlM/X;I/ 

^I^OrtS: 4mm, (W^Oi^ : 3. 2mm, rt*i?iO 
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1.2mm. ^^^tm^iM^ imiemm. 
9mm) . K;^'J-yhilL. mm-^/ 
XJl^mtVCO^^ : 4 0mm, SOSPi Or-A-^^ 

IS (^) : 35^ 

[0053] (3>T-^^•-*^^syx;^ 

^'Mt«7)rtS: 4mm. F^^O^'hS : 3.2mm. l^fO 
f*lS: 1.6mm. «^3.4mm. 
$: 5mm. «S0^**<oyX;l^S®^t'CO^$ : 6.8 
mm.m^f^mi0) : 9 0S. «^0«8J:0T-^^•- 
W^^JK («) : 5S 

[ 0 0 5 4 3 ±iS L/c#@i®ltyX;wr, (2>, a>5:0Effl 
IT. WTtOH^^tT-^Tt. 



/fXt:^ 1 8 0 L/mint LT. |5)-^^f^T'±ie t 

mmmm^:^ mr ^mi^&tj tw^i-) (mp 

jait^^yX/i./^coititfflXfxGfoekl&JEi^tiO. 7M 

[005 53 
[^2] 





Fastis 


9mm 


(g/min) 


mmm 

(l/n»in) 










77.8 


180 


47.5 






y^yoy 


77.8 


180 


60-75 


®mm 




:^7'y\^7. 


77.8 


180 


115 






Tyoy 


77.8 


180 


76.0 



[00 5 6] m2Tm^i}^^j:Xd(fZ. (DcOXhV—hM 

[00 5 73 imm4) <!K\'^x\ ^mAtixmmm:^ 

XGt lXcomm:^'Xi:^ 1 8 0 L/mint^^lC L 



iffzm^^if^mu^i^mi. ^^nii(^m^&:h (mp 

a) {i. itiiin?!?*<bl SmmiOfigT'^^L/::. X. «t 
!5l^tc:0.7MPaiO-^:^fr2iMStT^*^L. iKi^t 

[00583 
[^33 









(g/min) 


(l/min) 


iVPa) 






?7a> 


295.9 


180 


47.5 






x7D:^ 


2020 


1B0 


60-75 




:i7-y\^:i 


:x7-y\y7^ 


202 0 


180 


33.0 




^yuy 


7-yoy 


236.5 


180 


104.0 



[00 593 msxm^^j:^ 0 {z. i8tnm)(r)m:mt 

LT. 1 04.OMPa^Off:^l*>'<3)^0x->'^•-m^Sy 
X)VX'n^iX. ^m^Zim^ixtzWL\\Lm^:^XT^,<7y 
S5fiti2 3 6.5g/ininT'a^-:>!t. iJiJV^T', ®«^5feMS>' 



fzMX'\t. ^60S;*5a^EE:^ti6 0-7 5 M Pa-eft 

0 . ^<7m<nmimfsti!ixTi,<m&\t 202.0 g/mi 
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hmyxjuv(D&^m&:nit4 i.sm PaT^> o . f 

<7)^mimS^i!f:^ri<om&U2 9 5.9 g/Bint'*) 
(0 0 6 0) ai:^0§l®3t^4t1#i^<T/c«gmJ: 

-f-(7)1B(i 10 4.0 MP&(7)&tlTh 0 . ■r->'N~^ra 

L , m^m:^'^ G t LXmm^X ^220 L/nin*^ 

[00 6 1] (HilS) <5C{C|li^5i:tT. ±lfiLfc0 
XhU-hmyX}\^. 09iMmyXjU. S)r-^^•-4m 

(m/sec) ^'fl:lCj:|>i5t?§^JBE:^ (MPa) (D^it^mZ 

m. (m/sec) = imm^xco^^+mitm^^^xm 

fix 0 . 5 0 6 (in3 Ag) X 0 . 7 ] //XfUm^n 

zm^^. 116 tc. #scoBiita?tyx;Lcogsa[ {^z 

sec) (MPa) <7)B§^i7):?^^7T'ia^L;'o. 

[00 6 23 Z(^mk5xit. meco^yyizm^^ti 
x\*^xmh^-^j:Xoi,z^ vxr(7)zt-ijmu^tifz. 

5 m/secTmB^t^4 7 . 5 M Pa«Ofc*ci: ^: 0 , 2 

•5bttisyx;u, T^-zi-mmmyxjux-it. mm 



•mz.mu(DmL^m{ox:. i^x-msi 

m/sec) t:mii>^(>Zti>Zt^zX^. t-^^-^ 

mmyx}i^xuimE:i)(r>±^tiimibxn<^^^. ^ 

a. T-^'<-m^yx)\,2 3B(7)mmm0^9 
om. T-y^-mmnmctt:5&tuzi3<. ^^m^t 

9 0JS. x-^N*-4m^^«aa3JK-2 5K-C&*i 
[0063) 

[^^HB«7^m) \^j±mmvtzXoK. ^m<o]^y^r 
w^\zm':L)L^zx'o.mtmi^)mth:Lhtc<^ 

m.^^zt^^<. ^^x-mi-ntmrnt^j:^ 

m^±.ifi>ztizxo . mm±ifim^ti.Mi^^m 
mizi-m^i:mi-t. 

[0064) X, mcmif)K mmmtzt^zx 

0, mmm(OT^m^±'f^'^ii&^m^m^i>zii. m 

1, z^:^yit^mmimi. mim:^xxi,i)'y^r^ 

(o\^±im^zti}K'^i, xnm^iizxhmmmii 

[0065] ^Lx. mt^^<^WMi,zmtx . mm 
:^y^(r>imi:^ifz'o. mm^m<^mmmm^i^L 
fz ^y.mz-^^ y-fk^Sio^^f^^ri-^ ^ h J: o , 

<. B:mmi:mmifZfj^-o^mx<nozt^K'^ . 

mMm¥yxju<om^i:-^tt. ti(><7)m\'^m¥-/}'^ 

[ 0 0 6 6 J jgt::, mMm^x/ut ix^tmmyxju 
T''j'^-msmyxj],^mtiztizx*). x 
^-mm:fj^isiibhzti/ix'^. ncm^azmix 

n^zT-j^-m^^yxfi'iomizxtmm^ 
iirnxmrn-chh. 
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me ] mmmci^yxjim^mm. (a/sec) 

-im&y) (MPa) <7)m9k<^^^yy. 



8' -mm:^:^mm. i9-tm^\m^f^. 20 
"■mmm. 21-"^. 

^yxfi. 2 3A-9iMmmmfyxj],. 23B- 
f-^^-^^mmmyxfi'. 24- r-f 

27. 28. 29-S-t7h. 2. 4. 12. 1 
3 1 a-£*r:^f6l-:^9-f HU-yU. 3 1 b -15(^:^16] 

X7'<Hi^~>'K 3 2-±T:^r6]X7-f KL--;K 3 
3-miD^^«. 34-^l6ffl$lfe. Tf-m 



.20 




23A 




Z3a 



22 



[@4] 




23b 
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me] 



MPo] . 



100 



ft 



50 



— Q75. i7.S 




CMS. tact 



014. 240 



{(S4. 104.(1 

^ 



Ml 7. WXO 



Jl/ 



fST9~ ii9 




IMPaJ 
100 



50 



Z20 



300 



400 

as 



500 



600 



700 750 



(51) Int. CI. 7 mm^ 

HOIL 21/304 64 3 



F I 

HOIL 2V304 64 3Z 

F^'-A(##) 3B116 AA03 AA46 AB51 BA06 BB21 

BB32 BB82 BBS8 BB89 CC05 
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